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Edge Plane:
(1) High electron transfer 
rate (~ 0.1 cm/s)
(2) Very high specific 
capacitance (>60 F/cm2)
Basal Plane:
(1) Low electron transfer rate  
(< 10-7 cm/s)





(2) Growth of Vertically Aligned CNF 
Array by Plasma Enhanced Chemical 
Vapor Deposition (PECVD)
(2) Dielectric Encapsulation of 
silicon dioxide by TEOS Chemical 
Vapor Deposition (TEOS CVD)




















(1) Coat silicon wafer with underlying Cr 











































30 devices on 

































Test an ultrasmall biosensor for point of care diagnostics 
















FittingParameters RandomlyGrown CNF CNF (lowdensity) CNF(ultralowdensity)
I(A/mm2) 7.1 X106 1.8X106 2.5X107
Rct (K) N/A 1.8 17.3
CPE(F) 906 3.3 2.5
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• CNFscandistinguishbetweenmultipleelectroactive analytes inamixtureusing
differentialpulsevoltammetry
• CNFsnanoelectrodearrayseasilyintegratewithWINCS
• CNFsdetectdopaminewithsimilarperformancetoastandardcarbonfiber
microelectrode
• TheflexiblemultiplexingcapabilityofCNFdeviceswillbeusedinthefutureforin
vivostudiesofneurotransmitterdetection
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